Microsatellite detection of donor-derived sperm DNA following germ cell transplantation in cattle.
Although autologous and heterologous transplantation has resulted in colonisation of recipient testes in cattle, the ability of the transplanted spermatogonial stem cells to complete spermatogenesis has not yet been determined. The objective of the present study was to identify and validate microsatellite markers that can distinguish the genotype of different individuals and therefore can be used to detect the presence of donor DNA in recipient semen samples. In a previous study by this group, successful colonisation of recipient testes by heterologous transfer using a fluorescent dye was shown. In the present work, some of the same recipient animals were investigated further to monitor donor-derived sperm production. The bovine microsatellite detection method was developed specifically to test the ejaculates of the recipients and can also be used to pre-match individuals before germ cell transplantation. Semen was collected from the recipients 52-98 weeks after transfer and the presence of donor DNA in the samples was determined using microsatellite markers. In one of the recipients, all collected semen samples were shown to be positive for donor-derived cells; however, the percentage of donor spermatozoa in the recipient ejaculate declined with time. The donor DNA was also detected in both single cell suspensions and testis tissue from this recipient. These results demonstrate for the first time that testicular germ cell transplantation between different breeds of cattle is feasible and the recipients thereof are able to produce spermatozoa of donor origin. This technology has potential applications in livestock breeding systems and may provide an alternative to artificial insemination.